Endophytic and Mycorrhizal Fungi
Part I. Introduction


Systematics, ecology and biodiversity of endophytic and mycorrhizal fungi were carried out based on both traditional and molecular approaches.
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Part II. Background and Significance

Endophytic and mycorrhizal fungi are basic components and play an important role in the ecosystems. Fungi are of great potential in biotechnology, including food science and pharmaceutical products. We cannot stand by and watch fungal resources of the world disappear, without even knowing about them, yet alone exploiting their potential. As little as 5% of fungi (1.5 million species) have been known, their importance cannot be overlooked. Taxonomy, systematics, biodiversity, and ecology of fungi have been carried out in my research group.

Part III. Major Achievements
1) Four new species and 18 new records for China were found.
2) Genetic structure and diversity of endophyte Alternaria alternata and ectomycorrhizal fungi Tricholoma terrum, Suillus granulatus, Amanita manginiana, and Russula vinosa. Our results showed that main extensive ways of the populations T. terrum, S. granulatus, A. manginiana and R. vinosa were probably short-distance spore dispersal rather than vegetative growth of dicaryophytic mycelia or long-distance spore dispersal, but in the life history of C. rutilus, population spread underground by clonal mycelial extension.
3) There was no correlation between fungal genotypes and host tissue ages, and the endophytic fungus A. alternata appears to have the potential of evolving relatively quick and maintaining significant genetic variation.
4) The colonization and diversity of arbuscular mycorrhizal fungi (AMF) associated with common pteridophytes were investigated in Dujiangyan, southwest China. A total of 34 species of ferns belonging to 16 families were collected, of which 31 fern species were colonized by AM fungi. Nineteen fern species formed Paris-type AMF and ten ferns formed intermediate-type AMF.
5) The colonization and diversity of arbuscular mycorrhizal fungi associated with common plants were investigated in three different subtropical environments of Dujiangyan. Seventy-eight out of 85 (91.8%) plant species were infected by AMF. A total of 47 taxa of AMF belonging to 5 genera were isolated from soil samples of root zone of 58 plants, of which 34 belong to Glomus, 7 in Acaulospora, 2 in Archaeospora, 2 in Entrophospora, and 2 in Gigaspora. Acaulospora and Glomus were the dominant genera in the 3 sites. The species richness and spore density of AMF were significantly influenced not by deforestation but by altitude-related factors. The community of AMF was also largely influenced by altitude-related factors but slightly influenced by deforestation. There was not significant correlation between spore density and colonization rate of AMF.
6) Endophytic fungi associated with Chinese oil pine Pinus tabulaeformis from two distinct climatic sites, i.e. Fenghuangshan and Lingyuan in northeast China, were investigated. There were higher overall colonization and isolation rates of endophytic fungi from Fenghuangshan than Lingyuan. In the Fenghuangshan site, the colonization and isolation rates significantly increased with aging of needles and xylem, but not with that of bark. In the Lingyuan site, the colonization and isolation rates significantly increased  with aging of xylem, however, there were no significant differences between 2- and 3-yr-old needles and bark, except that they both had less endophytes in 1-yr-old as compared with 2- and 3-yr-old needles and bark. Alternaria alternata, Phoma sp. 1, Phomopsis archeri and Leptostroma sp. were the dominant taxa in bark and needles, respectively. There is a high Sorenson’s coefficient (0.89) of endophyte composition similarity between the Fenghuangshan and Lingyuan. We conclude that some fungi show certain degree of tissue recurrence or specificity and composition of endophytic assemblages is not influenced by the geographical or climatic factors.
7) In a survey of the endophytic fungi from Pinus tabulaeformis in northeast China, approximately 11% of isolates did not produce any spores, although various techniques were employed to promote sporulation. These sterile mycelia were grouped into 74 morphotypes based on similar cultural characteristics. Arrangement of isolates into morphotypes does not reflect species phylogeny, and therefore they were further identified based on phylogenetic analysis of the 5.8S gene and internal transcribed spacers (ITS1 and ITS2) regions, as well as sequence similarity comparison. Sequence analyses indicated that 5 morphotypes were in the Basidiomycota and the other 69 morphotypes were in the Ascomycota. Further analysis indicated that 2 morphotypes were Schizophyllum commune and Fusarium sporotrichioides. Twenty-three morphotypes were identified to generic level, 6 to family (Lophiostomataceae) level, and 4 to order (Helotiales and Pezizales) level. The 74 morphotypes belonged to 64 taxa.
Part IV. Future Research Plan
1. Flora of arbuscular mycorrhizal fungi in China (Glomeromycota).

2. Taxonomy of ectomycorrhizal fungi, e.g. Cortinariaceae.

3. Endophytic fungi associated with various plants, e.g. lichens, mosses, ferns, gymnosperms, and angiosperms.

4. Detection of diversity of endophytic and mycorrhizal fungi using molecular techniques.

5. Function of mycorrhizal fungi in the succession of ecosystems, e.g. degenerated grassland ecosystem, invasive plants.

6. Screening bioactive compounds from endophytic fungi.

Publications

1. Wei Ji-Guang, Xu Tong* & Guo Liang-Dong*. (2005). Endophytic Pestalotiopsis species from southern China. Mycosystema (in press)

2. Zhang Ying & Guo Liang-Dong*. (2005). Two new records of arbuscular mycorrhizal fungi in China. Mycosystema (in press)
3. Wang Yu, Guo Liang-Dong* & Hyde Kevin D. (2005). Taxonomic placement of sterile morphotypes of endophytic fungi from Pinus tabulaeformis (Pinaceae) in northeast China based on rDNA sequences. Fungal Diversity (in press).

4. Wang Yu & Guo Liang-Dong*. (2005). A comparative study of endophytic fungi in needles, bark and xylem of Pinus tabulaeformis in northeast China. Fungal Diversity (in press)
5. Liang Yu, Guo Liang-Dong & Ma Ke-ping. (2005). Population genetic structure of an ectomycorrhizal fungus Amanita manginiana in a subtropical forest over two years. Mycorhiza 15: 137-142.
6. Qiao Hong-Quan, Zhang Ying, Guo Liang-Dong* & Fan Jun-Jie. (2005). Arbuscular mycorrhizal fungi associated with most common plants in north Xinjiang. Mycosystema 24 (1): 130-136.

7. Guo Liang-Dong*, Xu Li, Zheng Wei-Hong & Hyde Kevin D. (2004). Genetic variation of Alternaria alternata, an endophytic fungus isolated from Pinus tabulaeformis as determined by random amplified microsatellites (RAMS). Fungal Diversity 16: 53-65.

8. Zhang Ying, Guo Liang-Dong* & Liu Run-Jin. (2004). Survey of arbuscular mycorrhizal fungi in deforested and natural forest land in subtropical region of Dujiangyan, southwest China. Plant and Soil 261: 257-263.
9. Liang Yu, Guo Liang-Dong & Ma Ke-Ping. (2004). Spatial pattern of the most common late-stage ectomycorrhizal fungi in a subtropical forest in Dujiangyan, southwest of China. Acta Botanica Sinica 46: 29-34.
10. Liang Yu, Guo Liang-Dong & Ma Ke-Ping. (2004). Genetic structure of a population of the ectomycorrhizal fungus Russula vinosa in subtropical woodlands in southwest China. Mycorrhiza 14: 235-240.
11. Zhang Ying, Guo Liang-Dong* & Liu Run-Jin. (2004). Arbuscular mycorrhizal fungi associated with common pteridophytes in Dujiangyan, southwest China. Mycorrhiza 14: 25-30.
12. Wang Yu & Guo Liang-Dong*. (2004). Morphological and molecular identification of an endophytic fungus Epicoccum nigrum. Mycosystema 23 (4): 474-479.
13. Wang Yu & Guo Liang-Dong*. (2004). Endophytic fungi II. New records from pine in China. Mycosystema 23: 24-27.
14. Guo Liang-Dong*, Huang Guo-Rui, Wang Yu, He Wen-Hua, Zheng Wei-Hong & Hyde Kevin D. (2003). Molecular identification of white morphotype strains of endophytic fungi from Pinus tabulaeformis. Mycological Research 107: 680-688.

15. Huai Wen-Xia, Guo Liang-Dong* & He Wei. (2003). Genetic diversity of an ectomycorrhizal fungus Tricholoma terreum in Larix principis-rupprechtii stand assessed using RAPDs. Mycorrhiza 13: 265-270.

16. Zhang Ying, Guo Liang-Dong* & Liu Run-Jin. (2003). Arbuscular mycorrhizal fungi associated with most common plants in subtropical region of Dujiangyan. Mycosystema 22: 204-210.

17. Zhang Ying, Guo Liang-Dong* & Liu Run-Jin. (2003). Diversity and ecology of arbuscular mycorrhizal fungi in Dujiangyan. Acta Phytoecologica Sinica 27: 537-544.

18. Zhao Jian-Hua, Bai Feng-Yian, Guo Liang-Gong & Jia Jian-Hua. (2002). Rhodotorula pinicola sp. nov., a basidiomycetous yeast species isolated from xylem of pine twigs. FEMS Yeast Research 2: 159-163.
19. Guo Liang-Dong. (2002). Pestalotiopsis besseyi, a new record of endophytic fungi from pine in China. Mycosystema 21: 455-456.

20. Liang Yu, Guo Liang-Dong* & Ma Ke-Ping. (2002). The role of mycorrhizal fungi in ecosystems. Acta Phytoecologica Sinica 26: 739-745.
21. Guo Liang-Dong, Hyde Kevin D. & Liew E.C.Y. (2001). Detection and identification of endophytic fungi within frond tissues of Livistona chinensis based on rDNA sequence. Molecular Phylogenetics and Evolution 20: 1-13.

22. Guo Liang-Dong & Hyde Kevin D. (2001). Fungi from palms. XLVI Seynesia livistonae sp. nov. from Hong Kong. Nova Hedwigia 72: 461-465.

23. Guo Liang-Dong. (2001). Advances of researches on endophytic fungi. Mycosystema 20: 148-152.
